Using markers to distinguish marginal zone and follicular B cells, we examined V H D a /WT b mice and found that the singleproducers were predominantly of the follicular cell phenotype (CD23 hi , CD21 lo , IgD hi , IgM + ; Supplemental Fig. 2 ). In contrast, the double-producers in these animals were almost equally divided between those with the follicular and those with the MZ phenotype (CD23 lo , CD21 hi , IgD lo , IgM hi ). In the peritoneal cavity, both V H D a /WT b and V H Em a /WT b mice had reduced numbers of cells with the B1 phenotype (relative to WT a /WT b mice; Fig. S2 ). When we analyzed the peritoneal cells for IgM a and IgM b , however, IgM a+b2 single producers were almost uniformly of the B2 phenotype (IgD hi CD5 2 IgM + B220 + ), whereas a large proportion of the double producers had a B1 phenotype (IgD dull CD5 +/2 IgM hi B220 lo ) (Fig. S2) . In fact, among CD5 + cells in the peritoneal cavity, almost all proved to be double producers.
Double producers in fetal liver and newborn spleen
To test the hypothesis that double producers were arising more frequently within progenitors to B1 B cells, fetal livers from six V H D a /WT b embryos (day 16-18, approximately) were examined for IgM + cells. B220 + cells were gated for analysis of the two Igh allotypes. As shown in Fig. S1 A, IgM a+b2 cells were detected in these fetal livers, but there were no obvious double producers, lending no support for the idea that B1 B cell progenitors are enriched for double producers.
To determine whether double producers dominated among the early migrants to spleen, spleen cells were isolated from newborn mice. As illustrated in Fig. S3 (and quantified in Fig. 3C ), double producers in newborn spleen made up a mean of 4.4% IgM + cells, much as in the immature B cells of BM. Taken together, these data suggest that the large number of double producers consistently found in the spleens of V H D a /WT b mice (~20%) results from peripheral expansion of a small pool of cells arising in the BM. The double producers found in the peritoneal cavity may similarly result from peripheral expansion of a small pool arising in fetal liver. Dilutions of four independent samples are shown. PCRs were carried out as described in Materials and methods except that the 30-cycle PCR was reduced to 20 cycles. (B) Representative blots of VDJ PCR products using two-fold serially diluted DNA samples as template. Methods were as described in Fig. 5B . Dilutions of three independent samples are shown. (C) Quantitative analysis (ImageQuant) of HS4 blots like that shown in A. Dilutions of a total of eight independent samples were included in these analyses. For each set of twofold serially diluted samples, the amount of template in the first sample was assigned a value of 1, the second a value of ½, the third ¼, and so on. Relative amount of PCR product for each dilution point in a series was calculated as follows: sum of template amount used in the dilution series (e.g., 1 + ½ + ¼ for a series of three dilutions) 3 (ImageQuant reading of the PCR product for the sample in question)/ (ImageQuant reading of the sum of the products in the dilution series). The graph is the best-fit line for data collected from eight sets of twofold serially diluted samples (Microsoft Excel trendline). (D-F) Quantitative analysis (ImageQuant) was performed as described in C for VDJ rearrangements using the promiscuous V H primer (D), the V H J558 family primer (E), and the V H 7183 family primer (F). D-F are each plots of data collected from 14 independent twofold serial dilutions. Error bars show SD. Each PCR product was quantified (e.g., Vk-Jk4 products) and proportion for each PCR product was assigned relative to the summed value for all of the products (e.g., Vk-Jk4/(Vk-Jk1 + Vk-Jk2 + Vk-Jk4 + Vk-Jk5). Vk-Jk1 and Vk-Jk2 PCR product values were pooled for these analyses.
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